Mechanisms of epigenetic regulation, including DNA methylation, chromatin remodeling, and histone post-translational modifications, are involved in multiple aspects of neuronal function and development. Recent discoveries have shed light on critical functions of chromatin in the aging brain, with an emerging realization that the maintenance of a healthy brain relies heavily on epigenetic mechanisms. Here, we present recent advances, with a focus on histone modifications and the implications for several neurodegenerative diseases including Alzheimer's disease (AD), Huntington's disease (HD), and amyotrophic lateral sclerosis (ALS). We highlight common and unique epigenetic mechanisms among these situations and point to emerging therapeutic approaches.
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Epigenetic Regulation of Chromatin in the Brain
Eukaryotic genomic DNA must be packaged to fit inside the nucleus, the diameter of which is roughly 100 000 times smaller than the length of the DNA. By maintaining specific loci at a more open state and other loci tightly packed, chromatin structure regulates various processes that require access to DNA. The nucleosome, which is the basic unit of DNA packaging, consists of 147 bp of DNA wrapped around a histone octamer (made of two copies of histones H2A, H2B, H3, and H4). Multiple mechanisms that regulate the interaction between histones and DNA control access and recruitment of factors critical for DNA replication, transcription, or repair.
Several epigenetic regulatory mechanisms -including DNA methylation, histone post-translational modifications, chromatin remodeling, histone protein variants, and long noncoding RNAhave all been shown to control chromatin structure and regulate a plethora of cellular and organismal processes (Box 1). Established and emerging techniques for the study of chromatin structure enable genome-wide characterization of protein-DNA interactions at the single cell and single base resolution [1, 2] . Epigenetic regulation has critical implications in human health, with alterations in chromatin known to be involved in multiple illnesses, most notably cancer, in which drugs that inhibit DNA methylation and histone deacetylation have been approved for clinical use by the FDA [3] . With specific relevance to the brain, mutations in several chromatinassociated factors lead to neurological disorders, including autism spectrum disorder, mental retardation, intellectual disability, and epilepsy [4] , highlighting the important roles of epigenetic mechanisms for brain development and function. The protein levels of multiple epigenetic factors are also altered by mutations in the translational regulator FMR1 in Fragile X syndrome [5] , the leading inherited cause of intellectual disability and autism. A shared histone acetylome profile characterizes cortical chromatin in autism spectrum disorders [6] . These recent findings suggest a unifying underpinning in the heterogeneous group of neurological disorders encompassed by intellectual disability and autism.
Additional mechanisms link specific chromatin modifications with neuronal physiology. DNA CpG demethylation occurs in brain-specific genes related to neuronal plasticity following
